A 53-year-old man presented with a 3-month history of progressive, non-productive cough followed by occasional swelling of the face and upper extremities. Physical examination on admission revealed prominent superficial vessels at the neck and upper extremity swelling. Bronchoscopy revealed the superior segment of the right lower lobe was narrow but without visible mass; cell block and biopsy done revealed signet-ring cell carcinoma with an immunohistochemistry pattern favouring the primary site of malignancy as either gastric or of the pancreaticobiliary tree. However, CT scan of the abdomen and pelvis with triple contrast revealed only slight gastric wall thickening; the pancreas was unremarkable. The patient underwent radiotherapy with noted improvement of symptoms. He was then discharged with plans for further workup on an outpatient basis. This work highlights the importance of a comprehensive histopathological and immunohistochemical work-up which can help predict a site of origin to be able to provide the appropriate management.
SUMMARY
A 53-year-old man presented with a 3-month history of progressive, non-productive cough followed by occasional swelling of the face and upper extremities. Physical examination on admission revealed prominent superficial vessels at the neck and upper extremity swelling. Bronchoscopy revealed the superior segment of the right lower lobe was narrow but without visible mass; cell block and biopsy done revealed signet-ring cell carcinoma with an immunohistochemistry pattern favouring the primary site of malignancy as either gastric or of the pancreaticobiliary tree. However, CT scan of the abdomen and pelvis with triple contrast revealed only slight gastric wall thickening; the pancreas was unremarkable. The patient underwent radiotherapy with noted improvement of symptoms. He was then discharged with plans for further workup on an outpatient basis. This work highlights the importance of a comprehensive histopathological and immunohistochemical work-up which can help predict a site of origin to be able to provide the appropriate management.
BACkgRoUnd
It is estimated that 15,000 people in the USA each year, with an incidence of 1 in 650 to 1 in 3100 patients, are diagnosed with superior vena cava (SVC) Syndrome. 1 It is characterised by elevated venous pressure upstream brought about by the SVC obstacle, impaired venous return to the heart from the upper body (from the head to the upper extremities) and the formation of venous shunts and collateral vessels to bypass the obstacle. 2 Patients present with face, neck and/or upper extremity swelling, engorged neck veins, cough, dyspnoea, orthopnoea, distended anterior chest vein collaterals and conjunctival suffusion. The diagnosis is usually made clinically along with imaging, such as a CT of the chest, that, along with the presence of collateral vessels, is sensitive and specific at 96% and 92%, respectively. 3 Most of the SVC syndromes are caused by mediastinal malignancies, most of which are small cell bronchogenic carcinomas. The next most common cause is non-Hodgkin lymphoma followed by metastatic tumours. Furthermore, benign causes of SVC syndrome now consist of at least 40% of cases. The formation of a thrombus or stenosis from the placement of pacemaker wires and semipermanent intravascular catheters used for chemotherapy is increasing in incidence; these also cause the syndrome. 4 The treatment options include percutaneous stent placement, corticosteroids, radiotherapy and chemotherapy. Thrombolytics and anticoagulation are indicated in cases when the obstacle is severe enough that it causes stasis and, eventually, formation of a thrombus. Treatment options for symptomatic relief are diuresis and elevating the head of the patient. The definitive treatment is based on histopathological diagnosis. However, randomised clinical trials on which to base 'best therapy' are still lacking. [5] [6] [7] Despite the advancement of the technology to diagnose and work up malignancies, doctors still are unable to reveal a primary site in about 3%-5% of metastatic tumours. 8 Signet-ring cell carcinoma (SRCC) is rare and poorly differentiated with a poor prognosis. Around 90% of these tumours arise from the stomach, breast or colon; however, almost every organ in the body could be the primary site. The characteristic histology of SRCCs is signet-ring cells in which the nucleus is pushed to the periphery by abundant intracytoplasmic mucin. SRCCs pose difficulties in the work-up and management since they are usually aggressive and present at an advanced stage. 9 The majority of SRCCs originate from the gastrointestinal tract; thus, findings that point to a diagnosis of peritoneal carcinomatosis or omental 'caking' on CT imaging require immediate work-up that usually involves sending samples for cytological evaluation of peritoneal fluid, imaging, colonoscopy and upper endoscopy. 10 There have been recent developments in terms of diagnostic tools, but in some patients with metastatic cancer, the site of the primary tumour still cannot be determined. These patients are defined as having cancer of unknown primary (CUP), and this is associated with a poor prognosis. 11 CUP accounts for approximately 3%-5% of all cancer diagnoses. The most commonly reported subtype of CUP is adenocarcinoma. 12 Although SRCC is a poorly differentiated aggressive subtype of adenocarcinoma, SRCC of unknown primary origin has rarely been reported.
CASe pReSenTATion
A 53-year-old man, non-smoker, non-alcoholic beverage drinker, non-spicy food consumer, with no history of gastrointestinal diseases, presented to our hospital with a 3-month history of progressive, non-productive, on-and-off cough followed by upper back pain and occasional swelling of the face and upper extremities, with noted engorgement of neck veins. No anorexia, sudden weight loss, dyspnoea, nor fever was noted. He had consulted with a local doctor and was given levodropropizine and tramadol, which provided temporary relief. His symptoms worsened and were no longer relieved by the previously prescribed medications; thus, he sought consultation at the emergency department of a local hospital. A chest X-ray revealed a right paratracheal mass with right-sided pleural effusion. A diagnostic thoracentesis was done, which revealed findings consistent with metastatic adenocarcinoma, and thus, he was referred to our institution for further work-up and management. He had type 2 diabetes mellitus and stage 2 hypertension. He was a non-smoker, non-alcohol beverage drinker and non-illicit drug user, and occasionally drinks caffeinated and carbonated beverages. Family history was unremarkable for malignancy. He works as a farmer who occasionally used charcoal production through burning coconut husks as an additional means to make money.
Rare disease
Physical examination at the emergency department on admission revealed vital signs of 180/100 mm Hg, heart rate of 85 beats/min, respiratory rate of 19 breaths/min, and an oxygen saturation of 98%; distended neck veins, prominent superficial vessels at the neck, decreased breath sounds with decreased vocal fremiti at the base of the right lung and upper extremity swelling; the rest of physical examination was unremarkable.
The patient was managed as a case of SVC syndrome likely from the right paratracheal mass, which was probably a metastasis or a primary malignancy. Hydrocortisone 100 mg intravenous q8 was given, which afforded relief to the patient. He was also started on antihypertensives and antihyperglycaemics. Clinical chemistry tests and cultures were obtained. The patient underwent a CT scan of the abdomen with triple contrast to work-up for a possible primary or metastasis. He ultimately underwent a bronchoscopy to obtain samples for biopsy, then underwent three sessions of radiotherapy.
inveSTigATionS
His complete blood count, serum creatinine, lipid profile and coagulation tests were unremarkable. Urinalysis showed glucosuria, which was consistent with the patient's condition of type 2 diabetes mellitus, along with his haemoglobin A1c of 9.4% and elevated random blood sugar. A CT of the chest with contrast done 1 month prior to admission revealed a 3.4×3.5×2.7 cm fairly defined, moderately enhancing mass lesion at the right lower lung, compressing the posterior aspect of the right lower bronchus, with associated atelectasis, fissural thickening and perilesional ground glass densities, prominent carinal lymph node with calcification and multiple subcentimetre right cervical and axillary lymph nodes were also noted, and a 3.7×4.3×4.5 cm heterogenous mildly enhancing mass in the right paratracheal region with associated mass effect. A repeat CT of the chest with contrast done 2 weeks later revealed no significant change in size of right paratracheal mass with compression of SVC; however, there was an increase in right pleural effusion with minimal left pleural effusion and an elevated right hemidiaphragm. A thoracentesis was done prior to admission, and pleural fluid studies revealed 8 mL yellow, cloudy, honey-coloured serous fluid. Pleural fluid cytology and cell block revealed rare atypical cells with specific gravity of 1.010; white blood cell count of 1500/ µL; red blood cell count of 750/µL; polymorphonuclear cells, 5%; lymphocytes, 90%; monocytes, 5%; glucose, 12.69 mg/dL; total protein, 41.5 mg/dL; and lactate dehydrogenase, 140 U/L, consistent with an exudative picture.
A CT of the abdomen and pelvis with triple (intravenous, oral and rectal) contrast was done, which revealed multiple fairly defined hypodense, peripherally enhancing nodular foci of different sizes in the bilateral psoas muscles, both gluteal muscle groups, paravertebral and bilateral proximal medial thigh muscles. The largest of these, measuring 3.3×1.6×1.3 cm with an approximate volume of 6.9 cc, was noted in the right psoas muscle. There was a slight diffuse thickening of the gastric fundus and sigmoid colonic walls (figure 1). There were noted hypodense nodules at the liver, right adrenal gland and spleen. Enlarged lymph nodes with necrotic centres were noted in the left iliac and superficial inguinal regions. A well-defined 0.7 cm partially exophytic, thinly septated hypodense cystic focus is seen in the cortex of the superior pole of the right kidney. Pericardial thickening, worrisome for metastasis, was appreciated. Subcutaneous fat stranding was noted in the anterolateral chest wall and in the right and left flank muscles also. Multiple fairly to well-defined areas of lysis were noted in the sacrum, bilateral iliac, right ischium, proximal femurs, and some of the posterior elements and bodies of the visualised vertebrae. An ill-defined enhancing isodense mass lesion measuring 3.0×3.2 cm is noted at the right parahilar region. A bronchoscopy done revealed a pale and stunted trachea with multiple white nodules in the carina. The superior segment of the right lower lobe (B6) was narrow but without visible mass nor irregularities noted. Bronchial alveolar lavage was done, and samples were sent for further diagnostic studies.
We sent blood, sputum, and bronchial washing specimens for gram staining, cultures and acid-fast bacilli studies. These tests all turned out to be negative. The patient's procalcitonin level was 0.05 ng/mL (reference value 0-0.25 ng/mL). Tumour marker carcinoembryonic antigen (CEA) was 28.69 ng/mL (reference value less than 5) ng/mL and CA 19-9 was 198.51 IU/mL (reference value less than 37 IU/mL).
Bronchial alveolar lavage cytology stained with Papanicolaou smear and DiffQuick showed a fairly cellular smear. Cells were atypical, characterised by high nuclear to cytoplasmic ratio and pleomorphism. Some of the cells showed a signet-ring pattern, characterised by the presence of a mucin inclusion pushing the nucleus to the periphery (figure 2). The biopsy also showed similar findings. Given these features, the case was signed out as cell findings consistent with metastatic adenocarcinoma with signet-ring features. To ascertain the possible primary site of the tumour, a panel of immunohistochemistry studies was requested. The panel consisted of cytokeratin-7 (CK-7), cytokeratin-20 (CK-20), thyroid transcription factor-1 (TTF-1) and calretinin. Figure 3 shows the results of the immunostaining; this is consistent with a metastatic disease of gastric or pancreaticobiliary origin.
diFFeRenTiAl diAgnoSiS
The patient came in with cough, engorged neck veins, swelling of the extremities with a chest X-ray showing a right paratracheal mass. A diagnostic thoracentesis was done in the previous hospital with findings consistent with metastatic adenocarcinoma. The initial consideration at the time was that the patient was in SVC syndrome; the challenge was determining if the mass was indeed metastatic or the primary. If ever it was metastatic, we had to determine the site of origin.
The patient underwent a CT of the chest with contrast, and with the pulmonary medicine specialist, we decided to do a fiberoptic bronchoscopy to visualise the pulmonary tree and also to obtain specimen for a biopsy. The biopsy was done, and the findings revealed metastatic signet-ring cell adenocarcinoma. We then decided to move forward with immunohistochemistry (IHC) staining to narrow down our differentials as to the site of origin, since the site of origin could be from the stomach, thyroid, a mesothelioma, pancreas or lung among others.
The IHC done was CK-7, CK-20, TTF-1 and calretinin. The sample only stained positive for CK-7. This led the us to believe that the site of origin was from the thyroid, a mesothelioma or gastric. Since the TTF-1 was negative, a thyroid primary was highly unlikely, and it stained negative for calretinin, which made mesothelioma also an unlikely site of origin. The CT of the abdomen and pelvis with contrast also only showed slight thickening of the gastric mucosa. This made a gastric primary also unlikely. After reviewing the criteria for diagnosing CUP, we decided to call the site of origin unknown in this case.
TReATMenT
The patient subsequently underwent radiation therapy daily for the next 3 days with 400 cGy each session with noted improvement of symptoms. The patient was also given enalapril and amlodipine for blood pressure control, insulin glargine for blood glucose control and dexamethasone, which alleviated the dyspnoea.
oUTCoMe And Follow-Up
He was then discharged with plans for further work-up in locating the origin of the metastasis on an outpatient basis, and then for possible chemotherapy tailor-fit for him, but he was lost to follow-up. 
Rare disease

diSCUSSion
SVC syndrome is a medical emergency. The clinical presentation varies, which depends on the severity of the compression and the extent of collateral vessel formation; it is gradual, initially presenting with mild facial and upper extremity oedema to immediate and urgent with increased intracranial pressure, haemodynamic instability and upper airway obstruction. 1 The subject of this case report presented with chronic intermittent, non-productive cough, facial plethora, upper extremity swelling and superficial blue vessels on the skin surface venous on the chest wall. A chest CT with intravenous contrast confirmed the diagnosis, which was due to external compression by a right paratracheal mass. A bronchoscopy was done, and bronchial alveolar lavage specimen were sent for biopsy and immunohistochemical staining. The biopsy was consistent with metastatic adenocarcinoma with signet-ring features. The immunohistochemistry done revealed the tumour cells to be diffusely positive for CK-7 and negative for CK-20, thyroid transcription factor -1 and calretinin. Chemotherapy, radiation or intravascular stents are the mainstays of treatment. A common problem in cases like this is being able to differentiate between primary pulmonary adenocarcinoma from adenocarcinoma metastatic to the lung. It is important to do so because the treatment and prognosis differ considerably. A useful method is by means of immunohistochemistry. Published studies have demonstrated that the combination of a positive CK-7, negative CK-20 immunophenotype, along with a positive TTF-1, was highly specific for primary pulmonary adenocarcinoma (specificity 100%). 13 14 In a study done by Merchant et al, they investigated 17 cases of lung signet-ring cell adenocarcinoma. They showed that 82.4% (14 out of 17 cases) showed TTF-1 positivity, and a CK-7+/CK-20− pattern was seen in 94% (16/17) . 15 This was also the case in a study by Terada when a case of a primary SRCC of the lung was investigated by using immunohistochemical studies with a similar immunohistochemistry profile. 16 A case of a primary pure signet-ring cell adenocarcinoma of the left main bronchus was reported by Terada et al. In this study, the immunohistochemical profile was positive for CK-7 and negative for CK-20, the TTF-1 was also negative. This meant that the site of origin is not of the lung. This is consistent with their bronchoscopy finding of a tumour in the extrapulmonary left main bronchus, which led them to conclude that that was the site of origin. 17 A study by Moran showed that the primary lung tumours will react strongly with CK-7 and TTF-1, while those of gastrointestinal in origin will only be positive for CK-20 and CDX2. 18 The findings in the studies mentioned are consistent with the statement by Ordóñez that TTF-1 is a specific transcription factor expressed in epithelial cells of the thyroid, lung and brain. 19 A study done by Moldvay et al used TTF-1 on formalin-fixed, paraffin-embedded tissues of patients with primary bronchial adenocarcinomas; it stained positive for TTF-1 in 46/50 cases; among them, 30 cases revealed strong nuclear immunostaining. Furthermore, out of the metastatic adenocarcinomas, only two thyroid cancers were negative. 20 This makes TTF-1 a useful immunohistochemical marker in the diagnosis of tumours originating from the thyroid or lung compared with those originating from other parts of the body.
In another study done by Castro et al, they investigated 15 cases of patients with primary signet-ring cell adenocarcinoma of the lung. The immunohistochemical staining done revealed that TTF-1 was positive in all cases, while three out of the six cases were only positive for CK-7 and all were negative for CK-20. 21 This study shows us that while immunohistochemistry is a reliable tool in differentiating between primary and metastatic sources of signet-ring cell adenocarcinoma, it is not absolute, and that the use of immunohistochemistry must be coupled with other diagnostic tools to locate the site of origin.
Immunohistochemical studies done for this case are CK-7, CK-20, TTF-1 and calretinin. CK-20 is a low-molecular-weight cytokeratin that is normally expressed in the gastrointestinal epithelium, urothelium and Merkel cells. CK-7 is usually expressed by tumours of the lung, ovary, endometrium and breast, but not in tumours of the lower gastrointestinal tract. A combined CK-7+/CK-20− profile would suggest a primary site from the breast, thyroid, salivary glands, pancreatic, biliary tree and subset of gastric origin. 22 Calretinin is a calcium-binding protein that is used to differentiate epithelioid pleural mesothelioma (+) and lung adenocarcinoma (−); it was ordered in this case to rule out a possible mesothelioma, which can have a CK-7+/CK-20− profile. 23 TTF-1 is expressed in lung adenocarcinomas and thyroid carcinomas but not in adenocarcinomas arising from other sites. For patients with adenocarcinomas in the lung, TTF-1 staining is now routinely used to distinguish a primary lung cancer from a lung metastasis for which, in this case, was negative. 24 This is summarised in table 1.
A study by Tot evaluated 93 autopsy cases of patients with adenocarcinoma of a known primary site; 81% (17 out of 21) who had a colorectal primary revealed a CK-20-positive and CK-7-negative pattern and was later on proven to be accurately predicted. Furthermore, a pattern of CK-20-positive and CK-7positive accurately predicted a cancer of pancreaticobiliary origin in 79% of the cases (11 out of 14). 25 In this case, samples stained positive for CK-7 only (negative for CK-20, TTF-1 and calretinin), and along with the unremarkable findings of the pancreas and bile duct, an origin in the pancreaticobiliary tree is less likely. The samples did not stain positive for CK-20, which would make a colon primary less likely also, but this does not totally rule out a colorectal origin, 26 especially since there was a finding of sigmoid wall thickening and an elevated CEA tumour marker. A negative TTF-1 means that the malignancy did not originate from the lung nor the thyroid gland and that it is a metastasis.
The sample had a CK-7+/CK-20− profile, with a signet ring feature, which suggests that it could be gastric in origin; with the CT of the abdomen and pelvis with contrast revealing slight gastric thickening at the fundus, this makes a gastric adenocarcinoma as the origin less likely since the most common CT finding of such a malignancy is 'fungating' followed by 'diffuse infiltrative'. 27 An endoscopy and colonoscopy were advised, but the patient did not consent. Despite the imaging and immunohistochemical work-up done, we were unable to locate the origin of the SRCC.
The European Society of Medical Oncology set diagnostic and staging guidelines for CUPs required in all patients, namely, a thorough medical history and physical examination, basic blood and biochemistry analyses, and CT scans with intravenous contrasts of the thorax, abdomen and pelvis. Thus, based on the clinical practice guidelines on CUPs site by the European Society of Medical Oncology, we have identified this as a CUP. 28 Moreover, based on those guidelines, this case belongs to the non-specific subset of CUP, which generally has a poor prognosis with a median survival of around 4 months to 1 year. 29 Modest survival prolongation and symptom palliation with preservation of quality of life are currently the only realistic aims of therapy. 30 Low-toxicity palliative chemotherapy may have been an option in this case, comprising platinum salts, taxanes or new-generation cytotoxic compounds (gemcitabine, vinca alkaloids or irinotecan). 31 A treatment protocol we could have given would be cisplatin 60-75 (day 1)+gemcitabine 1000 (days 1 and 8) every 3 weeks.
The researcher searched the PubMed database using the keywords 'metastatic signet ring', 'unknown primary' and 'unknown origin' using the All Fields in the advanced search option. The search returned eight case reports with a total of 10 patients that were published between 2002 and 2018, which are summarised in table 2.
Out of the 11 reported patients with metastatic SRCC of unknown primary origin in table 2, seven patients received chemotherapeutic agents. Patients who received treatment had longer survival time. Not enough data are present for prognostication of patients with signet ring carcinoma of unknown primary. However, the prognosis of the SRCCs seems to be worse than tumours without an SRCC component for tumours with known primary origin. 8 The patient in our study was given steroids and radiotherapy for the management of his symptoms. By the time the biopsy was done, and his symptoms (dyspnoea) lessened; the service (service consultants) deemed it better to have him discharged first and plan his chemotherapy on an outpatient basis since they will also have to prepare the funds necessary to procure the chemotherapeutic drug. It was also the patient's wishes that he sees his children first back in the province. Chemotherapy was not discarded; the patient was in distress and radiotherapy was the option deemed by the service to be the most important intervention at the time. The patient also had a poor performance status (Eastern Cooperative Oncology Group Performance Status 3), which did not make him a suitable candidate for chemotherapy. Also, the biopsy result had not come out then, so we could not give the appropriate chemotherapeutic regimen.
patient's perspective
I didn't know what was happening to my husband. His face suddenly grew and he had a hard time breathing. So we brought him to the best hospital we can find. It was explained to us that he had cancer that had spread to the area around his neck, which more or less caused the swelling. The doctors needed to get a biopsy first then went on to do radiotherapy to make my husband feel better. And he did. I asked where did the cancer come from? And the CT scan and other tests did not give us ananswer. So we were discharged and given instructions for follow-up so that we can continue to monitor and do more tests on my husband. They will also plan the chemotherapy as outpatient. They also explained to me that I should have my children screened when they grow of proper age because the cancer my husband had might be hereditary. I am thankful for my doctors who did everything for my husband.
learning points
► Signet-ring cell carcinoma (SRCC) of unknown primary origin is a rare poorly differentiated aggressive subtype of adenocarcinoma that poses diagnostic and therapeutic difficulties as it tends to present at an advanced stage and is associated with a poor prognosis. ► Patients who received therapy had better survival rates than patients who received conservative management based on the case reports gathered. Standards of care have yet to be established. ► This work highlights the importance of a comprehensive histopathological and immunohistochemical work-up, which can help predict a site of origin to be able to provide appropriate management options to the patients.
